Exome sequencing identifies novel compound heterozygous mutations of IL-10 receptor 1 in neonatal-onset Crohn's disease.
Inflammatory bowel disease is well recognized for a strong genetic involvement in its pathogenesis. Homozygous mutations in interleukin-10 receptor 1 (IL-10R1) identified by linkage analysis were shown to be involved in this disorder. However, the underlying molecular mechanism and the causal nature of the mutations in the disease process remain to be clarified. In this study, using whole exome sequencing, we identified novel compound heterozygous missense mutations in the extracellular domain of IL-10R1 in a Crohn's disease patient from a non-consanguineous family. These mutations did not affect IL-10R1 expression, nor IL-10 binding. However, they abrogated IL-10R1 phosphorylation induced by IL-10, therefore leading to impaired STAT3 activation and suppression of inflammatory responses. After reconstitution with wild-type IL-10R1, the patient cells showed fully restored IL-10R function including IL-10-induced STAT3 activation and expression of suppressor of cytokine signaling 3. Thus, our results demonstrated that the mutations in IL-10R1 extracellular domain impair IL-10R1 activation rather than IL-10 binding, indicating these residues are important in IL-10 signal transduction through IL-10R1. The reconstitution data also confirmed the causality of the IL-10R1 mutations.